The aim of this article is to propose second order hierarchical component models to analyze the two leadership styles (transformational leadership and transactional leadership) for technology-based SMEs. We adopted the two-stage approaches in partial least square-structural equation modelling to examine the appropriateness of hierarchical modelling for both leadership styles. The findings indicate that the conceptual properties of transformational leadership and transactional leadership are matched with reflective-formative type of second order hierarchical component models. In addition, the study offers an alternative avenue to those researchers who are intending to introduce hierarchical component models in modelling leadership styles.
1.0 INTRODUCTION
The success or failure of any business depends largely on the leadership styles practiced by the leaders. According to Jeremy, Melinde and Ciller, the relationships between the leader and employees are significantly influenced by the leadership style practised by the leader [1] . Leadership style in an organization is one of the factors that play a significant role in enhancing or retarding the interest and commitment of the individuals in the organization [2] . The leaders employ combination of their traits, skills and behaviors when interacting with their followers [3] . Firm's effectiveness and performance would differ when leaders apply different leadership styles in leading the organization [4] . The importance of leadership styles in influencing business performance has been evidenced in numerous studies [2, 5, 6, 7] However, the application and usage of hierarchical construct models using partial least squares-structural equation modeling (PLS-SEM) (or PLS path modeling) are still limited [8] .
A hierarchical constructs or multidimensional constructs involves constructs having more than one dimension [9] [10] [11] [12] . The hierarchical modeling is used in modeling a level of abstraction higher than that first order constructs under hierarchical reflective or formative framework [8, 13] . Chin pointed out hierarchical latent variable models or higher-order constructs are the representations of multidimensional constructs that exist at a higher level of abstraction and are related to other constructs at a similar level of abstraction which completely mediating the influence from or to their underlying dimensions [14] . The objective of this paper is to develop a hierarchical construct of leadership styles model in which we intend to show PLS path modeling can be used to estimate the parameters of a higher order model. Specifically, we developed a hierarchical construct model of leadership styles in this study to assess a formative higherorder construct for transformational leadership and transactional leadership in the context of technology-based SMEs in Malaysia. To the best of our knowledge, this study represents the first attempt to propose that leadership styles can be modeled as hierarchical constructs using PLS path modeling.
2.0 LITERATURE REVIEW
There are various types of leadership styles which have been developed by scholars. This study will emphasize on transformational and transactional leadership introduced by Avolio and Bass [15] . Transformational leadership involves inspiration and charisma. It involves leaders to come up with strategic and clear vision and communicate it effectively with their subordinates [16] . The main components of transformational style are idealized influence (II), inspirational motivation (IM), individualized consideration (IC) and intellectual stimulation (IS). Idealized influence is the behavior that arouses strong follower emotions and identification with the leader while inspirational motivation is where leaders behave in ways that motivate and inspire people by providing meaning and challenge to their follower's work [17, 18] . A leader with individualized consideration behavior needs to act as coach and mentor by giving attention to their follower needs [18] . Intellectual stimulation leaders allow employees to be creative and innovative in their work activities [15] .
The transactional leadership is concerned with exchange system between leaders and followers [4] . It involves leaders who provide direction and able to stimulate followers to achieve objectives by clarifying their responsibility and work obligation [19] . Transactional leadership can be divided into contingent reward, management by exception active and management by exception passive. Contingent reward (CoRe) is an exchanging of rewards where employees are being rewarded for the work done [15] . This can be regarded as motivation and encouragement to perform better. Active management by exception (ACT) is when leader supervises employees in order to prevent mistakes being made. As explained by Avolio and Bass, leader chooses to be involved with subordinates to ensure all is in accordance and takes corrective actions when necessary [15] . For passive management by exception (PAS), interferences from leader would only take place when things are not right [15] . Here, employees are encouraged to make mistakes and corrective actions are taken when mistakes are being made.
Many researchers measured business performance using subjective indicators and objective indicators. As explained by Tsai, MacMillan and Low, both measures able to increase the accuracy in measuring the performance of a firm [20] . However, earlier studies preferred to adopt self-reported measures in collecting business performance data which have resulted to be reliable [21] . In this study, the researcher adopted self-reported subjective measures where the performance of the firm is measured by the perceptions of the owners/managers. Chandler and Hanks found that self-reports of firm performance from the owner/manager were highly correlated with archival data [22] . In addition, public information is unreliable because most SMEs are privately held and have no legal obligation to disclose information to the public [5] and they are reluctant to provide actual financial data [23] .
Based on the discussion above, the following hypotheses were developed: H1a: IC is positively related to overall TF H1b: II is positively related to overall TF H1c: IM is positively related to overall TF H1d: IS is positively related to overall TF H2a: CoRe is positively related to overall TF H2b: ACT is positively related to overall TF H2c: PAS is positively related to overall TF H3: Transformational leadership style is positively related to business performance H4: Transactional leadership style is positively related to business performance
3.0 METHODOLOGY
A quantitative method was adopted in this study using survey questionnaire. As database for technology-based SMEs are not readily available, the researchers has approached an integrated venture capital company for assistance. The company has been entrusted by the Malaysian government in overseeing the development of technology-based firms in Malaysia. The researchers require filtering the list of technology-based firms according to the definition of SME by SME Corp to ensure representativeness of the study. A total of 150 questionnaires were distributed to technology-based firms using a simple random sampling method in which 100 firms responded to the survey. Out of this amount only 86 responses were deemed to be usable. The respondents were the top management of the technologybased SMEs due to their expertise and knowledge in terms of the directions of the firm. In addition, they are the most informed individuals about the firms' overall operational activities [5] . A self-reporting instrument was developed for this study in the form of survey questionnaires into three sections which consists of close-ended questions. The leadership style items were adapted from the Multifactor Leadership Questionnaire (MLQ) by Avolio and Bass represented by transformational leadership and transactional leadership [15] . The business performance measurement items were based on financial and non-financial indicators which were adopted from previous studies [24] [25] . Finally, the last section consists of business background of the firm. To ease coding and data interpretation, the scaling format was measured on five-point scale to reduce confusion among respondents and to ensure decision is made much more swiftly.
4.0 FINDINGS
In this study, the researchers investigate whether transformational leadership and transactional leadership can be conceptualize as second order hierarchical components models (reflectiveformative type) in which the first order components (measured by reflective factors) form the second-order components. As suggested by Becker, Kleinand and Wetzels, two-stage approaches were adopted to model higher-order constructs [26] . In the first step, estimation of the first order constructs for both transformational leadership and transactional leadership were conducted and followed by saving the latent variable scores. In the second step, the obtained latent variable scores were used as formative indicators. The SmartPLS version 2.0 is used to estimate the empirical model [27] . According to the guidelines recommended by Hair, Ringle and Sarstedt, we performed measurement models to examine indicator validity [28] . Specifically, we investigated the indicator loadings were between 0.40 and 0.70 where those indicators with loading greater than 0.7 are accepted. As a result, three items with loadings between less tahn 0.7, i.e., item TF_IC2, TF_II2, TF_IM5 in TF_IC, TF_II and IM constructs respectively were removed. The rationale is the deletion of aforementioned items increase composite reliability (CR) or average variance extracted (AVE) in first order component of transformational leadership. Thereafter, we managed to obtain evidence of indicator reliability and construct validity. Table 1 reports the quality assessment of measurement models of first order components and endogenous construct in the final empirical model. Four methods of assessment were adopted to assess the adequacy of the measurement assessment which are indicator reliability, internal consistency reliability, convergent validity and discriminant validity. The results of the measurement assessment are shown in Table 1 . In the first method, it was observed the outer loadings for individual indicator for first order constructs and endogenous construct exceed the minimum threshold of 0.7 [28] . Next, it was found that composite reliability (CR) for reflective constructs exceeded the condition of 0.7 [28] . The internal consistency reliability was further supported by relatively high Cronbach's Alpha (CA) in which the lowest value is 0.67. Third, the convergent validity was achieved because all AVE are greater than required minimum value of 0.50 [28] . Finally, the discriminant validity of reflective constructs was confirmed using Fornell-Lacker criterion where the average variance extracted (AVE) of each reflective constructs are greater than the highest bivariate correlations between the constructs as depicted in Table  2 . Bootstrapping procedure was adopted with 5,000 bootstrap samples to obtain the statistical significance of path coefficient estimates [28] . Figure 1 shows the path coefficient estimates and the level of statistical significance in our empirical model. Overall, the results support our conceptualization of transformational leadership and transactional leadership to be second order hierarchical components models (reflectiveformative type). Note that the first order component (reflective constructs) was verified in above discussions. The formative second-order construct for transformational leadership was verified because the dimensions of IC, II, IM and IS have are positively related (p<0.01) on overall transformation leadership. In a similar vein, the dimensions of CR, ACT and PAS exhibit positive relationships with overall transactional leadership are positively related (p<0.01), thus it is regarded as a second order formative construct. In other words, hypotheses H1a-H1d and H2a-H2c were supported. It is worth to mention that transactional leadership and transformational leadership exhibit a positive causal effect (p<0.01) on business performance, which denotes that hypotheses H3 and H4 were supported.
5.0 CONCLUSION
The purpose of this study is to develop a hierarchical construct of leadership styles model (transformational leadership and transactional leadership) and to show PLS path modeling can be used to estimate the parameters of a higher order model. The findings show that transformational leadership and transactional leadership can be conceptualized as reflective-formative type models of hierarchical latent variables in PLS path modeling. Specifically, the researchers propose the first order components of both leadership styles can be measured by reflective factors. Then, the researcher used a sample of technology-based SMEs to examine whether such leadership styles can be verified as reflective-formative type models.
This study has an important methodological contribution in PLS-SEM in modelling leadership styles. In particular, this study represents the first attempt to examine whether leadership styles can be interpreted as hierarchical latent variables. Our modelling approach in this study offers an alternative avenue to estimate complicated models that consists of high number of lower order dimensions. Compared to the current practice to use aggregate method to measure multiple items in lower order dimensions, the hierarchical latent variables deliver an advantage to identify and explain lower order dimensions separately in a more precise manner. Additionally, the modelling through hierarchical latent variables can reduce model complexity in which theoretically parsimonious. As such, this study can assist researchers who are interested in modelling leadership styles with high number of lower order dimensions to focus the analysis on path relations instead of lower order dimensions.
